Introduction
The NASA Marshall Space Flight Center conceived and funded development for the Advanced Auto- The AADSF system consists of three major components, the furnace assembly, the Data Acquisition System computer (DAS), and the Signal Conditioning and Control System (SCCS). Figure  1 depicts the AADSF flight elements mounted on the MPESS. A sealed experiment apparatus container (EAC) provides an inert gas atmosphere for the three zone BridgmanStockbarger furnace and the sample translation and experiment telemetry subsystems.
The DAS collects analog data for downlink during processing. The SCCS conditions sample and control thermocouple signals, stores experiment timelines, and accomplishes closedloop control of the individual furnace heaters and the sample translation system.
Furnace Desiffn
The AADSF can ultimately attain hot zone temperatures of up to 1600°C. However, for the first two flights, heat extraction plate and control thermocouple material choices limit the maximum operational temperature to 1150°C in the hot zone and 850°C in the cold zone. The furnace bore diameter permits processing with sample diameters up to 20 ram. The furnace includes a 250 mm long isothermal hot zone, and a I00 mm cold zone. The system accommodates sample translations up to 240 ram. The ability to change insulation and heat extraction plate thickness and material makes the gradient zone reconfigurable [1] . Changing the gradient zone adapts the furnace to different experimenter requirements. Figure 2 shows a section view of the furnace.
Cartridge with Sample Material

Cold Zone Insulation
Cold Zone ( To produce high temperature gradients within a sample, heat transfer across the gradient zone into the cold zone is minimized. The heat extraction plate accomplishes this by conducting heat from the hot zone to the furnace cooling system before it can reach the cold zone. Low thermal conductivity gradient zone insulation further isolates the cold zone from the hot zone.
Housing and
For the USMP-2 mission, the engineering performance specification required that the furnace produce temperature gradients of 100°C/cm in an instrumented quartz rod with the hot zone operating at 1100°C. The third analysis case simulated AADSF performance for the USMP-2 experiment. For this simulation, all three hot zone heaters were commanded to 850°C, the cold main heater to 3500C, and the cold guard heater to 325°C. ceeding measured power by 8%. In Figure 13 , the model more accurately predicts the power distribution _ 6oo
than the empty-bore version shown in Figures 11 
